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the finished form which is to contact 
food, when extracted with the solvent 
or solvents characterizing the type of 
food and under conditions of time and 
temperature characterizing the condi-
tions of intended use under paragraphs 
(c)(3) and (d) of § 175.300 of this chapter 
and as limited by paragraph (e) of this 
section, shall yield net chloroform- 
soluble extractives not to exceed 0.5 
milligram per square inch of food-con-
tact surface. 

(2) Polyoxymethylene homopolymer, 
with or without the optional adjuvant 
substances described in paragraph (b) 
of this section, when ground or cut into 
particles that pass through a U.S.A. 
Standard Sieve No. 6 and that are re-
tained on a U.S.A. Standard Sieve No. 
10, shall yield extractives as follows: 

(i) Formaldehyde not to exceed 0.0050 
percent by weight of homopolymer as 
determined by a method titled ‘‘Form-
aldehyde Release and Formaldehyde 
Analysis,’’ which is incorporated by 
reference. Copies are available from 
Center for Food Safety and Applied Nu-
trition (HFS–200) Food and Drug Ad-
ministration, 5100 Paint Branch Pkwy., 
College Park, MD 20740, or available for 
inspection at the National Archives 
and Records Administration (NARA). 
For information on the availability of 
this material at NARA, call 202–741– 
6030, or go to: http://www.archives.gov/ 
federallregister/ 
codeloflfederallregulations/ 
ibrllocations.html. 

(ii) Total extractives not to exceed 
0.20 percent by weight of homopolymer 
when extracted for 6 hours with dis-
tilled water at reflux temperature and 
0.15 percent by weight of homopolymer 
when extracted for 6 hours with n- 
heptane at reflux temperature. 

(e) Conditions of use. (1) Polyoxy-
methylene homopolymer is for use as 
articles or components of articles in-
tended for repeated use. 

(2) Use temperature shall not exceed 
250 °F. 

(3) In accordance with good manufac-
turing practice, finished articles con-
taining polyoxymethylene 
homopolymer shall be thoroughly 

cleansed prior to first use in contact 
with food. 

[42 FR 14572, Mar. 15, 1977, as amended at 43 
FR 44835, Sept. 29, 1978; 47 FR 11846, Mar. 19, 
1982; 47 FR 51562, Nov. 16, 1982; 49 FR 10111, 
Mar. 19, 1984; 54 FR 24898, June 12, 1989] 

§ 177.2490 Polyphenylene sulfide res-
ins. 

Polyphenylene sulfide resins 
(poly(1,4-phenylene sulfide) resins) may 
be safely used as coatings or compo-
nents of coatings of articles intended 
for repeated use in contact with food, 
in accordance with the following pre-
scribed conditions. 

(a) Polyphenylene sulfide resins con-
sist of basic resins produced by the re-
action of equimolar parts of p- 
dichlorobenzene and sodium sulfide, 
such that the finished resins meet the 
following specifications as determined 
by methods titled ‘‘Oxygen Flask Com-
bustion-Gravimetric Method for Deter-
mination of Sulfur in Organic Com-
pounds,’’ ‘‘Determination of the Inher-
ent Viscosity of Polyphenylene Sul-
fide,’’ and ‘‘Analysis for 
Dichlorobenzene in Ryton 
Polyphenylene Sulfide,’’ which are in-
corporated by reference. Copies are 
available from the Center for Food 
Safety and Applied Nutrition (HFS– 
200), Food and Drug Administration, 
5100 Paint Branch Pkwy., College Park, 
MD 20740, or available for inspection at 
the National Archives and Records Ad-
ministration (NARA). For information 
on the availability of this material at 
NARA, call 202–741–6030, or go to: http:// 
www.archives.gov/federallregister/ 
codeloflfederallregulations/ 
ibrllocations.html. 

(1) Sulfur content: 28.2–29.1 percent 
by weight of finished resin. 

(2) Minimum inherent viscosity: 0.13 
deciliters per gram. 

(3) Maximum residual p- 
dichlorobenzene: 0.8 ppm. 

(b) Subject to any limitations pre-
scribed in parts 170 through 189 of this 
chapter, the following optional sub-
stances may be added to the 
polyphenylene sulfide basic resins in an 
amount not to exceed that reasonably 
required to accomplish the intended 
physical or technical effect. 

(1) Substances generally recognized 
as safe in food. 

VerDate Mar<15>2010 07:47 May 23, 2013 Jkt 229070 PO 00000 Frm 00360 Fmt 8010 Sfmt 8010 Y:\SGML\229070.XXX 229070w
re

ie
r-

av
ile

s 
on

 D
S

K
5T

P
T

V
N

1P
R

O
D

 w
ith

 C
F

R



351 

Food and Drug Administration, HHS § 177.2510 

(2) Substances used in accordance 
with prior sanction or approval. 

(3) Substances the use of which is 
permitted in coatings under regula-
tions in parts 170 through 189 of this 
chapter. 

(c) The finished coatings are ther-
mally cured at temperatures of 700 °F 
and above. 

(d) Polyphenylene sulfide resin coat-
ings may be used in contact with food 
at temperatures not to exceed the boil-
ing point of water; provided that the 
finished cured coating, when extracted 
at reflux temperatures for 8 hours sepa-
rately with distilled water, 50 percent 
ethanol in water, and 3 percent acetic 
acid, yields total extractives in each 
extracting solvent not to exceed 0.02 
milligram per square inch of surface 
and when extracted at reflux tempera-
ture for 8 hours with heptane yields 
total extractives not to exceed 0.1 mil-
ligram per square inch of surface. 

(e) Polyphenylene sulfide resin coat-
ings containing perfluorocarbon resins 
complying with § 177.1550 may be used 
in contact with food at temperatures 
up to and including normal baking and 
frying temperatures; provided that the 
finished cured coating, when extracted 
at reflux temperatures for 2 hours sepa-
rately with distilled water, 50 percent 
ethanol in water, 3 percent acetic acid 
and heptane, yields total extractives in 
each extracting solvent not to exceed 
0.2 milligram per square inch of surface 
and when extracted at reflux tempera-
ture for 1 hour with diphenyl ether 
yields total extractives not to exceed 
4.5 milligrams per square inch of sur-
face. 

[42 FR 14572, Mar. 15, 1977, as amended at 47 
FR 11846, Mar. 19, 1982; 54 FR 24898, June 12, 
1989] 

§ 177.2500 Polyphenylene sulfone res-
ins. 

The polyphenylene sulfone resins 
(CAS Reg. No. 31833–61–1) identified in 
paragraph (a) of this section may be 
safely used as articles or components 
of articles intended for repeated use in 
contact with food, subject to the provi-
sions of this section. 

(a) Identity. For the purpose of this 
section, polyphenylene sulfone resins 
consist of basic resin produced by re-
acting polyphenylene sulfide with per-

acetic acid such that the finished res-
ins meet the specifications set forth in 
paragraph (c) of this section. The 
polyphenylene sulfide used to manufac-
ture polyphenylene sulfone is prepared 
by the reaction of sodium sulfide and p- 
dichlorobenzene, and has a minimum 
weight average molecular weight of 
5,000 Daltons. 

(b) Optional adjuvant substances. The 
basic polyphenylene sulfone resins 
identified in paragraph (a) of this sec-
tion may contain optional adjuvant 
substances required in the production 
of such basic resins. These optional ad-
juvant substances may include sub-
stances permitted for such use by regu-
lations in parts 170 through 189 of this 
chapter, substances generally recog-
nized as safe in food, or substances 
used in accordance with a prior sanc-
tion or approval. 

(c) Specifications. The glass transition 
temperature of the polymer is 360±5 °C 
as determined by the use of differential 
scanning calorimetry. 

[65 FR 15058, Mar. 21, 2000] 

§ 177.2510 Polyvinylidene fluoride res-
ins. 

Polyvinylidene fluoride resins may 
be safely used as articles or compo-
nents of articles intended for repeated 
use in contact with food, in accordance 
with the following prescribed condi-
tions: 

(a) For the purpose of this section, 
the polyvinylidene fluoride resins con-
sist of basic resins produced by the po-
lymerization of vinylidene fluoride. 

(b) The finished food-contact article, 
when extracted at reflux temperatures 
for 2 hours with the solvents distilled 
water, 50 percent (by volume) ethyl al-
cohol in distilled water, and n-heptane, 
yields total extractives in each ex-
tracting solvent not to exceed 0.01 mil-
ligram per square inch of food-contact 
surface tested; and if the finished food- 
contact article is itself the subject of a 
regulation in parts 174, 175, 176, 177, 178 
and § 179.45 of this chapter, it shall also 
comply with any specifications and 
limitations prescribed for it by that 
regulation. (NOTE: In testing the fin-
ished food-contact article, use a sepa-
rate test sample for each required ex-
tracting solvent.) 
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